Abstract -This paper presents the prevalence of parasitic infection three weeks after a de-worming process in August 2010 of a community in Valencia, Bukidnon, Philippines. Using mixed methods, the authors obtained data from the 203 schoolchildren and the parents of the infected school children. Thirteen schoolchildren had parasitic infections, and hookworm was the most prevalent parasite observed. This suggests resistant infection or rapid reinfection after the de-worming process. The infection could have occurred especially with the children playing barefooted in contaminated watery areas. The free-living pets that came in and out of their houses could have contributed to the rapid reinfection. The 13 infected children had cough and colds, abdominal pain, manifested pallor, and suffered body weakness. Five of the infected children experienced loss of appetite and four had BMI below the normal range based on
INTRODUCTION
Parasitism has afflicted Filipinos despite community health-promotion programs. The Philippines has suffered high prevalence of intestinal helminths (Kim et al. 2003; Reyala et al. 2000) . Data in 1908 Data in to 1970 showed that 86% of the Filipinos in various Philippine islands had one or more intestinal parasites (Alave 2008) . The prevalence rates have been taking a toll on the physical, social, and economic life of several Filipino communities, particularly among children, and have caused hundreds of deaths (Alave 2008) .
It is already known that environmental sanitation and hygienic practices have been associated with the incidence of intestinal parasitism (Cuevas et al. 2007; Jombo, Egah, & Akosu 2007; Suriptiastuti 2006) . Improved water supply and the use of toilet facilities have contributed to the reduction of parasitism (Arfaa 1977; Jordan 1982) and contamination of other parasite species (Habicht 1988; Lima a Costa 1987; Mason 1986 ). However, one study revealed that the installation of boreholes, without laundry or shower facilities, failed to reduce people's reliance on high-risk marshes and ponds as source of water supply and bathing (Kholy 1989) .
Researches show that schoolchildren are victims of intestinal parasites. For example, the intestinal helminth infection rate was considerably high among the schoolchildren in Roxas city in Mindoro, Philippines (Kim et al., 2003) , among 64 examinees in Legaspi city, Philippines (Lee, Ahn, & Yong 2000) , among children living near garbage dumpsites in Metro Manila, Philippines (Baldo et al. 2004 ). In addition, play habits make schoolchildren especially vulnerable to soil-transmitted helminths (Savioli 2006) . As energetic schoolchildren socialize, play, and explore the world with peers, they often neglect the need to observe personal hygiene (Pillitteri 2007) .
In 2006 and 2008, several surveys revealed that parasitism afflicted the populace of Valencia City, Bukidnon, Southern Philippines. In 2006,
The Environmental Sanitation, Hygienic Practices and the Prevalence of Intestinal Parasitism among Schoolchildren I. C. Abordo, J. L. Pelayo, A. A. Nuñezschistosomiasis was the leading cause of morbidity with 2,914 cases out of 34, 328 diseases. In 2008, schistosomiasis accounted for 5% of the total causes of morbidity, and it ranked 9 th in the list (Valencia City Health Office 2010) . Among the 31 districts of Valencia City, a community has been consistently on the top rank of the list because in 2006 80% of its population had schistosomiasis, 39% in 2008 , and 21% in 2010 (Valencia City Health Office 2010 . Although 72% of its population use sanitary toilets and 84% practice satisfactory garbage disposal, schistosomiasis is still prevalent in this community. Ninety-five percent (95.5%) and 15% of the residents only have access to Levels 1 and 2 water supply, respectively. A spring is the principal source of water (Valencia City Health Office 2010) .
In 2010, the local government health unit in cooperation with the teachers in this community conducted two de-worming activities for the schoolchildren. One happened in May and the other in August. In 2011, the de-worming process schedule will be in May. Of the 203 schoolchildren, 201 (99%) took Mebendazole/Albendazole and Praziquantel, and two (1%) did not. Since previous data in this community showed only higher incidence of schistosomiasis, this study focused on the intestinal parasitism among its schoolchildren. This current study described the prevalence of intestinal parasitism three weeks after the deworming process in August 2010.
OBJECTIVES OF THE STUDY
The objectives were to (1) describe the prevalence of intestinal parasitism, environmental sanitation, and hygienic practices of the schoolchildren and the community's residents after the de-worming process, (2) explain possible relationships between the environmental sanitation, hygienic practices, and incidence of intestinal parasitism, (4) determine whether environmental sanitation and hygienic practices differ among those infected and not infected with parasites, (3) describe the physical conditions of the infected children and its potential association with intestinal parasitism, (4) describe the perceptions of the children's parents as regards the infection of their children.
HYPOTHESIS
This study hypothesized potential associations between environmental sanitation, hygienic processes, and incidence of intestinal parasitism. Environmental sanitation and hygienic practices would probably show differences between those who were and were not infected with intestinal parasites or other parasites.
MATERIALS AND METHODS
The study employed mixed methods in obtaining data. Quantitative data were obtained through questionnaires that used the Likert scales. Using the constructivist perspective, the qualitative data were gathered through semistructured interviews from the parents of the infected schoolchildren. These were collected from 203 (6 to 12 years old) schoolchildren officially enrolled at a public school of this community, Valencia City.
Four medical technologists of the Bukidnon Provincial Health Office (PHO) conducted the fecalysis for the 203 schoolchildren. Microscope slides were prepared, and the technologists scored for the presence of parasitic eggs and determined the number of children infected with intestinal parasites and other parasites.
The Environmental Sanitation Questionnaire (ESQ) was a 4-likert scale instrument, which sought to examine the responders' frequency of practice of the key environmental sanitation domains. The ESQ was a researcherconstructed, 68-item tool that comprised questions relevant to water supply and water sanitation (WHO 2010) , garbage (Roldan & Crespo 2003; Insel & Roth 2002) and excreta disposal (Disease Control Priorities Project 2010), pet ownership (Roldan & Crespo 2003) , and pest control (Sicat 2009) . The questionnaire was subjected to content validation before administration. The community health workers used the questionnaire to evaluate the environmental sanitation of the homes of the schoolchildren.
The Hygienic Practices Questionnaire was a 109-item tool which comprised questions that examined the frequency of the schoolchildren's hygienic practices on these core areas: hand washing (Mayo Clinic Staff 2010), foot and nail care (Berman et al. 2008; Woolf, Shane, & Kenna 2010) , use of clean water in cleaning and bathing (Seameo Innotech 2010), ideal feeding habits (Jaffari 2009) , quality food (Ellis 2007; Wadlaw & Smith 2007) and water storage protocol (Provident Living, 2010) . The questionnaire was also subjected to content validation before its administration. This was used to determine the schoolchildren's frequency of their hygienic practices.
Both the hygienic practices and environmental sanitation instruments applied the 4-likert scale measurement. The ratings were 1.00-1.24 (never), 1.25-2.49 (rarely), 2.50-3.24 (frequently), 3.25-4.00 (all the time). The sanitation of water source used the scale 1.00-3.99 (poor), 4.00-6.99 (fair), 7.00-9.99 (good), 10.00-13.00 (very good). The evaluators (community health workers), through a checklist describing13 ideal water source characteristics, were asked to rate the quality of the households' water source. Any water source that complies with the 13 characteristics received higher ratings.
The researchers secured approval from the city Mayor of Valencia, the community's officials (captain, midwife, and councilors), Valencia city health office, and the community's school principal. Before the scheduled stool examination, the researchers and the individual schoolteacher, in consonance with the PHO medical technologists, oriented the schoolchildren to submit fresh stools on a scheduled date. On the scheduled date of examination (Friday), only 133 schoolchildren complied with the agreement to submit stool samples on the school campus. The researchers took the remaining 70 stool samples to PHO for analysis within 3 to 4 days after first examination. Before the respective analyses, the medical technologists ensured that the 133 and 70 stool samples did not come from animal manures.
Four of the researchers who were 4 th year and graduating senior nurses performed physical examination on the infected schoolchildren immediately after the results were released. Data obtained during the examination were the children's gender, age, and BMI. They also assessed whether the children showed pallor and suffered coughs, weakness, abdominal pain, and loss of appetite. The researchers also visited the schoolchildren's respective households and inspected their environmental sanitation and hygienic practices. Parents of these infected children were also interviewed as regards their perceptions and feelings on the health conditions of their children.
Data from the questionnaires were analyzed using the SPSS Version 15 and the results were expressed as M ± SD. Prevalence of intestinal and other parasites found were reported using frequency counts. Tests for normality of the quantitative variables under study were conducted using the Kolmogorov-Smirnov test. The distributions of all the variables did not characterize normality. Hence, Mann-Whitney's test was utilized to analyze whether the hygienic practices and the environmental sanitation measures would show differences among those infected with their respective parasites. Logistic regression was used to determine the potential relationships between environmental sanitation and hygienic practices of those who were and were not infected with the parasites. The qualitative data resulting from the interviews with the parents were coded, analyzed, and presented in themes RESULTS Thirteen (6.4%) of the 203 pupils had intestinal parasites, and hookworms, and pinworms (Trichiuris trichiura) were the most prevalent (see Table 1 ). Among the 13 schoolchildren, no double infestations were observed.
Results of the senior nurses' physical assessments of the 13 infected children showed that most of them had cough and colds (92.3%) and manifested pallor (92.3%) (see Table 2 ). Eight of them had abdominal pain (61.54%); nine suffered body weakness (69.23%); and five had experienced loss of appetite (38.46%). Four of the 13 had BMI's below the normal range (30.77%) based on the Philippine BMI standards. Results showed that the respondents' environmental sanitation and hygienic practices did not significantly predict whether or not the schoolchildren would be infected by parasites [x 2 (df = 12, n = 203) = 11.514, p = 0.485]. Also, no differences were found in the environmental sanitation and hygienic practices between those schoolchildren who were and were not infected with parasites. This condition could be the consequence of the deworming procedure that the local government unit conducted three weeks prior to this study. Only the schoolchildren coded c2 and c13 (see Table 2 ) did not undergo the deworming process. Hence, the health condition of these schoolchildren (13 and 190) has not been that different. 
Note: BMI (Body mass index), C (Child)
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(very good). Table 2 is the summary of the infected children's scores of their hygienic practices and environmental sanitation. These mean scores are interpreted in the subsequent discussions. The infected children indicated that they frequently washed their hands when (a) after touching people, surfaces (i.e., table, furniture, doorknobs, toilets), and objects (i.e., slippers, rags, boots, woods, garbage); (b) before preparing their food, eating, treating wounds or giving medicine, touching a sick or injured person, (c) after preparing food, especially raw meat or poultry; using the toilet, changing a diaper, touching an animal or toys, leashes, or waste; blowing their nose; coughing or sneezing into their hands; treating wounds; touching a sick or injured person; handling garbage or something that could be contaminated, such as a soiled clothes and dirty shoes; handling pets or animals; and when looking dirty.
Shown in
Most (9 of 13) of the infected schoolchildren indicated that they frequently used foot wears when outside and inside the house, when taking a bath, and when under the rain. They frequently brushed feet and nails and cleaned them with soap when taking a bath, and cleaned and cut their nails.
Most (9 of 13) revealed that they frequently used spoons and forks when eating. They would also frequently wash or clean their hands when eating by their bare hands.
Most (10) of the infected school children frequently, if not "all the time," use food-grade containers (i.e., plastic buckets or bottles) to store water (see Table 3 ). They would frequently clean containers and rinse them thoroughly before and after use and would strictly avoid the use of water containers previously used to store non-food products. They would frequently empty and refill water containers, protect stored water from being exposed to heat and light, check leakage or holes/cracks in these containers, and tightly cover them to prevent the invasion of insects and animals (see Table 2 ).
Most of the infected schoolchildren indicated that they with their parents supervision frequently if not "all the time" would store their food after cooking and after a meal. They would wash peeled or cut-up fruits and vegetables; clean eggs, uncooked meat, fist, and other dairy products; and store them in the refrigerator. They would reheat or cook fish, meat, or any poultry products before eating them. They also frequently cooked canned foods before eating them. Their parents marinated food items at room temperature only and would discard food items producing foul odors ( Table 2) .
Results of the researchers' inspection showed that the households of the 13 infected schoolchildren utilized level 1 water source. The water sources were found to be either protected wells or developed springs with outlets but without a distribution system to individual homes. With regard to the sanitation of the 13 school children's water source, the water supply was very good (see Table 2 ). The researchers found that the 13 inflected children's households had very good sanitation of their water sources.
The DOH-approved ideal water sources are in three levels. Level 1 are protected wells or developed springs with water outlets but without a distribution system to individual households. Level 2 sources as water systems composed of a sources and respective reservoirs, piped distribution networks, and communal faucets. Level 3 waterworks systems with reservoirs and piped distribution networks/connections to individual households/ residences. However, 8 of the 13 infected pupils rarely accessed or used levels 1 to 3 water supply that the DOH approves even if they were available.
As regards the use of water for cleaning and bathing, five (c1, c4, c8, c10, & c11) and three (c2, c9, and c12) of the infected schoolchildren frequently and all the time, respectively, washed their clothes and would take a bath using the river, faucets, open-dug well, spring, artisan well, or water pump. Most of them frequently used water from several sources (i.e., river, faucet, spring, artisan well, or water pumps) to wash the dishes and kitchen utensils, clean household furniture and toilets, and wash food items. However, the other five infected school children rarely did those aforementioned behaviors. The infected school children C3 (Tapeworm), C5 (Hookworm), C6 (Hookworm), C7 (Trichiuris trichiura), and C13 (Trichiuris trichiura) (coded in Table 3 ) revealed these behaviors. This means that these kids rarely washed their clothes and rarely took a bath Most of the households of these infected children indicated that they rarely cared for their pets. The researchers observed that most of them owned free-living animals such as dogs, cats, chickens, and pigs. Interviews with these infected schoolchildren and their parents revealed that they would rarely remove animal wastes from their backyard; take these animals to the veterinarian; treat with flea or tick; and would rarely play, cuddle, and fondle with their cats and dogs. The dogs and cats were just free to enter their houses, tracking inside their waste.
Eight of the 13 household of these infected children conducted regular and frequent pest control at home. The keep food protected from ants and other insects (i.e., centipedes, cockroaches, ants, etc.), and would kill any insect that would crawl in or scamper around. They frequently keep foods covered and would patch holes and openings in the house to prevent rats from coming inside. They would also scrape tunnels of termites and kills these insects and destroy ant hills. They also indicated that they would kill rats and mosquitoes when found. However, households of each school child infected with respective parasites-C2 (Hookworm), C3 (Tapeworm), C12 (Hookworm), C8 (Trichuiris), and C10 (Schistosoma) -rarely practiced pest control (see Table 3 ).
All 13 households indicated that they frequently adhered to some garbage disposal practices. They installed a specific garbage site/compost pit for all their garbage and the site was not near a water source. In their homes, they would use garbage containers and place them away from the reach of animals and water containers. They endeavored to protect these cans from the invasion of insects and frequently instructed household members to refrain from scattering plastic bags, wet-strength paper bags, and other nonbiodegradable items around the front and back yards.
The 13 households "and all the time"complied with proper excreta disposal practices. The 13 households had their own water-sealed toilets, and they would wash their hands after using them. They would use enough water to flush toilets, and they would use soap to clean their toilets. They cleaned their toilets twice a week.
The Mann-Whitney test showed that the pest control ( z = -1.717, n = 203, p = .01) and garbage disposal (z = -1.718, n = 203, p = .01) showed significant difference between those infected with ascaris and the rest of the respondents. Environmental sanitation and hygienic practices did not show significant differences between those non-infected children the infected schoolchildren with other parasites, not Ascaris.
PARENTS' PERCEPTION
After identifying the 13 schoolchildren having intestinal parasites, the researchers interviewed their parents as regards their thoughts and feelings about their children's medical condition.
General Theme
This section presents the thoughts and feelings expressed by all the parents of the schoolchildren infected with intestinal parasites. The themes below are the most common initial reaction of the interviewees after knowing the medical condition of their children.
Wonder. All parents of the infected school children wondered where and how their children acquired such parasitic infections despite the mass treatment in the school and protective measures and control they practice at home. They confided:
Nagtumar man daw to sila ug pangpurga...ambot nganong naka kuha pud siya niana (Parent 1). (They took deworming drugs, but I am wondering why he still has it).
… ambot nganung nagka schisto na siya..
.gipalitan man nako na sya ug butas… giampingan jud nako nang bataa (Parent 2). (I don't know why she has schistosomiasis. I actually bought her a pair of boots. I've taken better care of that child).

Typical Themes
Typical themes reflect the thoughts and feelings of the majority of the interviewees. The themes are happiness, worry, and anger.
Happiness. The parents were happy because they were personally informed earlier about their children's medical situation. The fact that there will be distribution of antihelminthic drugs had, at least, alleviated their fears and worry. 
Variant Theme
Variant themes are indicative of the thoughts and feelings of the minority of the interviewees. The theme was confirmed suspicion.
Confirmed suspicion. The parents' suspicions were confirmed following the dissemination of the result of the stool analysis. The suspicions were based on the objective and subjective health problems of their children. 
DISCUSSION
Among the 203 schoolchildren, 13 (6%) were infected with some intestinal and schistosoma parasites. The presence of intestinal parasites and schistosoma may either be due to rapid reinfection or resistant infection as 11 of the infected children received and took deworming drugs-Mebendazole/ Albendazole for other types of intestinal parasites and Praziquantel for schistosomias. The deforming process was three weeks before this study was conducted. Also, the results of the interviews with the 8 of the 13 parents of the infected children revealed that their children had been fond of collecting and playing with tadpoles, taking a bath on rivers, playing in little dirty ponds, walking around and playing on dirty ground barefooted despite their scolding and reprimanding.
The physical conditions of the infected children showed some pallor, cough/colds, abdominal pain, loss of appetite, body weakness, and few had BMI below-normal (Hurst 2008) . These physical conditions may be indicative of the presence and effects of the parasitic infections.
This study revealed the presence of hookworms, pinworm, tapeworm and schistosoma. It should be noted that the most prevalent intestinal parasites were hookworms and Trichiuris trichiura. This is partly consistent with the study conducted by Kim et al. (2003) which cited that Trichiuris trichiura (27.6%) ranked as the second most prevalent parasite while Ascaris lumbricoides (51.2%) as the most frequently occurring parasite. Ascaris lumbricoides accounted 40% and 36% of the studies conducted by Lee, Ann, & Yong (2000) and Baldo et al (2004) respectively. However, this present study found that hookworms ranked as the most prevalent parasite and Trichiuris trichiura second. Hookworm by nature of the parasite which buries its head into the mucosa of the digestive tract can be relatively resistant to de-worming processes. A single deworming procedure may not be able to completely eliminate this parasite.
Our findings highlighted the ways that the parents reacted to the infection of their children. Looking at the results, four initial major reactions emerged from the parents after they learned about the laboratory results: wonder, confirmation of suspicion, worry, and anger. Parents wondered about the effectiveness of the deworming process and the efficacy of the deworming medications. They have bought adequate footwares and watchfully took care of their children, but still they got the parasites. They worried about their children's medical and health conditions because the medications did not show efficacious results. In fact, they already suspected their children to have health problems prior to this examination after the May 2010 de-worming procedure. Now, they throw in anger to their kids for, despite their careful attention adequate health practices, the children were stubborn. The infected school children would still practice unhealthy health practices despite constant parents' reminders (i.e., playing barefooted, collecting tadpoles, playing in dirty pond, etc.). To alleviate their worries, fears, and anger, they were happy that May 2011 will be another de-worming procedure.
It can be argued that the infection is due to the schoolchildren's disregard of the health practices measures that they should follow. They did otherwise. On the other hand, consistent with the known prevalence of schistosoma in the area, the parents were aware of the dangers of schistosoma parasitism. They indicated that they tried their best in promoting good health practices (i.e., hygienic practices and environmental sanitation at home). However, the researchers' evaluation showed that these households scored low in their pest control activities and management or care of their pets and animals at home. This could be the other culprit.
This suggests that the regular de-worming processes introduced to this community could be coupled with adequate and comprehensive health education so that parents and children would fully understand the mode of infection and differential manifestations of any parasitic infections.
The conclusion of this study regarding hygienic practices was limited by the fact that the deworming process happened three weeks prior to the conduct of the study. This presented an artificial condition not reflective of the regular hygienic and environment sanitation practices of the respondents. Second, this study did not assess all the parasites but only limited to the common parasites for which tests are available in the PHO of Bukidnon.
CONCLUSIONS
In conclusion, 13 out of 203 children of an elementary school in a rural community in Bukidnon, Philippines had parasitic infections despite a deworming procedure conducted 21 days previously. This may indicate either a resistant infection or rapid reinfection. It is noteworthy that hookworm was the most prevalent parasite observed. A rapid reinfection could have also occurred especially with the children playing barefooted in contaminated watery areas such as what some of the parents have indicated. The free-living pets that come in and out of the house could have contributed to the rapid reinfection.
Translation to Health Education and Clinical Practice
The results of the study carry several implications for health education, public health, and clinical practices. Fist, replication of this study should done at a later (i.e., 3 months and then 6 months) time to determine the rate of return of infection which would be the basis for translational research and community health education. In April of 2011, another examination should be conducted prior to the de-worming process scheduled on May 2011 to establish a strong data base for this prevalence of parasitic infection. The DOH should take notice of this data that could inform them of health-related activities toward at-risk communities of Bukidnon and by extension to the whole country. Second, teachers should be made aware of these results that indicate the presence of parasitic infections among the children. The infection could be passed on to the non-infected children. Hence, precautionary measures may be initiated for teachers and parents of this community under investigation through adequate orientation of prevention measures as regards intestinal parasitism.
Future Directions
Future studies may focus on the prevalence of intestinal parasitism in some other nearby communities in Valencia City and the whole Bukidnon. The next five highest communities infected with parasites in Valencia City may be evaluated. Incidence of parasitism among adults may also be compared with that of the prevalence among the schoolchildren. Another direction of the study on parasitism may consider its potential effect on the academic performance and the growth and development of the infected respondents.
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